D a t a s o u r c e s
Studies were identified by searching published lists of randomized trials and MED-LINE; hand searching selected journals, meeting abstracts, and references of published trials and reviews; and by contacting experts repeatedly over a 15-year period.
S t u d y s e l e c t i o n
Studies were selected if they were randomized controlled trials begun before 1990 that compared radiotherapy plus other treatments with the same treatments without radiotherapy.
D a t a e x t r a c t i o n
Information was requested for each woman on age; menopausal status; type of surgery and nodal status; and dates of randomization, allocated treatment, first subsequent local recurrence, and death.
M a i n r e s u l t s
Data from 19 582 women were assembled from 40 trials and analyzed by intention to treat. Radiotherapy reduced local recurrence by about two thirds in all trials (10% vs 30% by 20 y, P < 0.001, with most of this benefit in the first few years) and reduced 20-year breast cancer mortality in the absence of other causes of death (53.4% vs 48.6%, P < 0.001, with most of this benefit in the first decade) but increased mortality from other causes (20-y survival in the absence of deaths from breast cancer 69.5% vs 73.8%, P < 0.001, with most of the hazard after the first decade). The observed overall survival difference of 1.2% was not clinically or statistically significant (P = 0.06).
C o n c l u s i o n s
In women with early breast cancer (stages 1 and 2) and a substantial risk for local recurrence, radiotherapy reduces the risk for local recurrence by two thirds and reduces mortality from breast cancer by a few percentage points. Overall survival is improved only if the long-term hazards are substantially smaller than the average in these trials. 
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C o m m e n t a r y
This meta-analysis from the Early Breast Cancer Trialists' Collaboration is important. Although radiation improved overall survival to a nonsignificant extent (P = 0.06), the interpretation is complex because of the inherent benefits and hazards. However, appropriate radiotherapy regimens may be able to retain most of the benefits while minimizing the hazards. Historical methods of radiation included high daily doses, overlapping fields, and larger irradiated volumes, all of which may increase mortality from causes other than breast cancer. The meta-analysis suggests that mortality from such causes may be lower with daily doses < 2.2 Gy. However, such technical parameters are analyzed separately rather than in a multivariate analysis and are not statistically significant.
In the recent U.S. National Institutes of Health consensus conference on adjuvant treatment of early breast cancer, postmastectomy radiotherapy was recommended only for patients with ≥ 4 positive nodes (1) . At issue now is whether the current practice of limiting radiation to breast and skin is sufficient where 0 to 3 nodes are positive. A randomized trial from the National Cancer Institute of Canada (MA-20) is addressing this question for 1 to 3 nodes.
Patients who survive breast cancer typically die from other common causes of death, especially cardiovascular diseases. An excess of vascular deaths was associated with nodal irradiation, including internal mam-mary nodes. Assigning cause of death remains problematic. Another published meta-analysis, confined to trials including systematic therapy, shows that overall mortality is significantly reduced (P = 0.004, odds ratio 0.83) in trials using modern, and presumably safer, radiation techniques (2). However, mean follow-up was only 10 years rather than the 20 years in this analysis, and further follow-up is needed to clarify the relative survival benefit for radiotherapy.
Locoregional radiation administered with modern methods may improve overall survival in stages 1 and 2 breast cancer. The evidence suggests that many patients, particularly those who are younger and node positive, should consider nodal irradiation, even when systemic therapy is administered.
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